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\(7l)3iaBHT<Jb 



BcccoKWiiufl nayMHO'HcciejiOBaTO.ibCKiifi MiicrtirvT 
no KperLieHHio cxaaacnit h OypoBUM pacraopaM 



M\ yCTPOnCTBO HJlfl YCTAHOBKH PACUIMPflEMOrO 
XBOCTOBMKA B CKBAvKHMK 



M>06p*TtMMC OTHOCHTCH K Kp€fL?€HHP0 CKBfl- 
MHH M nf^JHaJHJMCHO K HCnWtlOrtUHHIO UpH 

hxxiauhh npoHHuaewNx na&croa a neooca- 
xceHMbix cKBaxHHax m pc Moure oticajHMx ko- 
.iokh. 

• HsaacTHo ycrpoftCrao a.™ ycTaMoaxn pac- 
uiMpneMoro xaocTOBHica a cKaa*MHe, ax;uo<faK>- 
wet 3aKpen.icHK>io aepxHcA yarrwo Ha rpy- 
6ax j/i* cnvcKa ycTpoftcraa a CKaa^caHy no- 
.iyK> iiiTaMry c nopiuKcx a imxHeil sarin h 
oxMTbfaaiomNA nopuiewt* muHHjp c pacmnpH- 
twcm. ycraHoa.ieHMwfl Ha urraiire c ao3Mo*- 
Hocrbx) nepeMemeHHA ft]. 

B yCTpOflCTBC XBOCTOBMK p*3MeUl«H 

Had UH^HHjpOM C paCUlHpHTMCM, HTO B 3B3- 
pMHHKX CHTyaUHHX MO*CT OCJIOttHHTfc AHXBtf- 

aaoKio asapHft K3-3a oct«b.ichh* a ckbbtkhhc 
MaccMBMoro tuuuiupa. 

. . Ha»6<uee &ih3Kmm k npejwarae«oiiy no 
TexKwfecxoft cyutHocTH h aoctm raeMOMy pe- 
3y/ibTary ampere* ycrpoftcrao aah ycraHoaKH 
. paciuMpacMoro xaocTOBMfca a cKaa>KHKc t bkw 
ia»uiee npMcoeAHMem<uA k ko^ohhc Tpy6 oh* 
iT'MAp h paa.McmeHHwfl a cro noaocni nopmenb 

CO OITOJCOM B B«pXHeA 43CTM M pacujMpirreneM 

co urraHroA — a Hn*HeA wacra [2J. 



HeaocTaTKOM HiaccrHoro ycrpoficTiu aa- 

.1ITCTCM C.10*HOCTb TCXHO-lOrHM 34KpCnVTCHH W 

xaocTOB^xa. mto caaaano c neo6xoAHMOcrbx> 
coiaaHHa o ipyflax M3(5wTOMHoro hswhhh 
(120-150 ktc/cm*) jwa paciUHpeHHB XB0CTO- 
BMxa, mo noButuacT onacwocTb pa6or h tpe- 
6yer Hcna-uooBawie HaiexHoro hctoshmkb .iaa- 
jtCHHa (liCMetjTHpoao'iHoro arperaTa m-ih 6ypo- 
ooro Hacoca). 

lid*, H3o6pereHHa — ynpomeHHe texHaio- 
ihh aaKpcrtieHHn xaocrodHKa. 

3ra msa* aocmraeTcn ttx. mto umjihmap 
BbiiwiHeH c KBHa,iaxM jm« cootfuieHMn noz- 
nopujH«BoA nan oct m c 337py6HtjM npocrpaH- 
ctbom. a nopuieHb cuzCkch »exaHH3M0M jum 
<t»HKCBUHH cro o uiuMiuipe. BbinaiHeHHoM a bh- 
Jie noAnpyxcHKeHHoro b oceaoM Haapaa^ieHMH 
urroxa c paAHaJibHO nOABHWiiuMK uiapaMH. 
pa3MeuieHHbiMM a Koribueaux oporoMKax nopui- 

H» U UHAHHiipa. s 

Ha HepTe^ce ff3oopa*eH o6wh* bha ycrpofl- 
ctb3 a pa3pe3c wpeA naHB.ioM aaKpcnvieMHa 

XBOCTOBHKn. 

yCTpOPCTBO aK.TK)iaeT UKAHHjp I C H3H3- 

JiaMH 2 h 3 a iiopuieiib 4 c noAnpyajHHCHHbW 

UITOXOM 5. HITBHroH 6 H P 3C til H pHTC JCM 7. 



' T^pA/npOTomioA 8 na BHyrpcHHcfi noaepXHoc- 
^VijDpiijeHbj* KMCtT paAna.ii»HO nojBH*Hj>ie 

*|(?^^ijyttejioft nporo^KOM 8 iiwvninjip* 1 
ifOM^wUnaiHfHHWM c KaiMicMft:.ka- 
.«Biw^lO>'BtMTynoM II. KaHo.1 3 BbinawtH * 
SjBifyceauia I2.\a pacwitpiiTc.ib 7 cHaO*«H 
an>H0M;fi3. \ ; . <- V 

w ^mUHIUpOM I N paCUlHpMTMCM 7 

.„ i»^K^>XTOiHK 14. Hojnuhji 15 06O3Ka- 
P§»^ !ciPj>acHBaeiiiift a Tpy6w rpya xi* pactpHK- 1B 
J^&UMtt:j*opuiim 4 co uuaHroA 6 h pacuiHpMTe- 
o6.ier4eHHH jbh*chh« a no pro He 
p^.;IUTbK 5 awnaiwcM c KaHa.iaMii 10. 
W^i&Z&i* . repvienoaiWH uroKa 5 n uopujH* 4 
I^J&3l&3^" OT P eHU yn-TOTHHTc-ii»HWc 3.ie3ieiiTu 17. 
PS^nopiitNeNii naiocTb 18 mniMjpa | cd- « 
|^r^;<<S5iiieHa c t'pv6hum, a noanopiuweBa* no-ioctb 
V ;19 .wpej Kaua.iu 3 w 2 - c jaipydMNM npo- 

• < CTpBHCTBOM. 
_..f:!^r-- ; >"CTprt*CT»o paforarr c-iMviouinu oopa- 

^ >;V»*B nopiiitHb 4 suaaoHaaior wtok S m ^mk- 
CHpywT erouiapaMM 9 a hmwhim no.?o*eHHn. 

\f^l;jo coBMcriaeHMH luapoa 9 c kcumicbpA Kaaaa 
.iW^P ^iwo^ewiH nojnpjDWJawBiift 

I ;V;"/llITOK 5 CBOHM BbJrTVMOM I I BkUaB.1MBatf Uia- 

pu 9 b K<xibueB>ii>'ft3tiapKy 8 h rc« caxbm 

nOpllIfMb 4 4»H KOH pVO rCW OTMocMTf.lbHO UKlMMjl- 

pa 1 npH ^;:\xKif \vrpoitCTBa a CKuaacMHy Tpy- 
d*i He >ana:i<*ji>T*>»iuKocTbW h.ih *e Janav 

HBJ07 <«l\TKt|K««. B, pt'tt.TfcTBTP VTOrO Ja(U1CHM< 
B (VUfiGp^HcBoA THMOC TH 19 pJCTt'T H pBBKO 

nupocTdTKieckuwy j;ib.ichmio sarpyCHOro 
CTOuO* XMJKOCTM, flpi« ,iocti<*cmkh riyONHM 

.VCTBHOBnil Vfc*K*TOBHKa B Tpv'OU CCpacWMlOT 

rpys 15. Ko?'*?bfft Bja».u!n»i*T iiitox o a nop- 

UJtHi. 4 Dpi* >T*)M KO.Ibllfnan KBHaBKB lC- 

iutok* v«>hvr;..a*Tvfl c rJ>aKcaTopa^H 9. btb^* 
KUBiev-MMn ;:.'.:HMjr-tx 1 a impiuciib 4. node 
Mcro nop menu 4 .irAcTaneM paiHocrw oaa« 



„vm 7 jBtt*vTCfl ao Tex nop. nona wanan 13 
ne CALieT o caxno 12 Kanaka 3. 3thm aocth ra- *■ 
acu HaAe«hoc> paaodmeHHf TpydHoro ai- • 
TpyOnoro npocrpaHCTaa • ua Cfly^iA nctptmi^- 
hhh yn-ioTMH7^iaii^jin^eHTbBji^& :: 
jitHapon 1 m nopiuiicii'^ h Meiil y ^b^'uweS^^' 
H iutokom 5. Ha 9TOM 3aicaH^MBaeTcii 'bacimi- - r ' 
pciiHc xboctobhkb.H c ynopOM ero ja iuuiNW 
I h ycrpoAcTBo ? n ojih h m a kw B3: cjffla jhiiH^ t 
npoTRriiaaHRcM pacuiHpirrvJi^ £''£ctotfcfrffc? j 
uiyxxm HBCTb .xaocTOBHKa I4.v%^^%.© 

flpeavio^HHoe ycrpoRcrao 'VCm i^aHOBim 
pacmiipReMux xboctobhkob b craajKHHax fioa- 
BO.THT *a cict ynpotueKHA rexKoaorMH oyteai ■- 
nciwiweHHB HcnoAb30&aHH» HasewHux Hcroq-;. 
hhkob jawett«». uanpHMfip iieMeiiTHpoaoMHux ». : 
arperarpe. h noBUUiettMn ypoaHa tcxhhkh 6c- 
xmacHocTM pafior hb yctw noBbtorrb »<H>eK- 

TMBHOCTb HSOJIJIIIHH CKB3XHM. 
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I. VcTpoAcTftO A^H yCTBHOBKM paCUIMDfieNO- 

ro XBOCTOBMica B ctcaa^Hitc. BKAtyjaMuaee flpH' 
ooeANhcnauA k muoaiie Tpyfi munnap u pa> 
«ewenMbffi b ero oouiocrH nopmeHb co ujtq*dm ■ 
» MpxHcft Macni u pBcowpnTeieii^co \ -fanm& y 
21 rofi b ifHMCReA ibcth. otAUHatou^eecn reii. 
•uo. c ue^uo ynpouieHNa TexMaiorwH 3*Kptfl- 

.1CHNB XBOCTOBMNa. IJH.lHH.1p BblHOJlieM C KB* 

Ha.iaxti nn coo<SuieHHH /vunopmnoBoA no.ioc- 
tm c MTpyftHyM npocTpaucTBosi. a impiueiib 

4HHJP*. 

2. ycrpoftcTBO no n- ». urjunuioutetCM re*. 

MTO MCWMMlM ^MKCBIIH.* flOpUJtf* BWWMHtH B 

BHjie noanpy^MHCNKoro h oc^bom Hanpaa*ieHHH 
uirona c pa.iHa.ibno iuubh^humn uiapaiiM, 

91 pa^MCtUlHtOiV^ B KMblteBUX nporoNKax r 
IfN H IIN.IHlUpB. 

rUlOHMMXH HM^p^iailHH. 
npHIIBVM* BO BRNMBHHfr UpH. ^cnepTK J* 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2] . 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection). Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1. A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination - 

1. US Patent No. 3179168, cL 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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